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ABSTRACT
This communication is a retrospective epidemiological study of the scorpion sting cases 
recorded from 2007 to 2014 in the Rio Grande do Norte State, Northeastern Brazil. The 
data was collected from the Injury Notification Information System database of the Health 
Department of Rio Grande do Norte State. A total of 20,555 cases were studied. The cases 
were distributed over all months of the period studied and occurred mainly in urban areas. 
Victims were predominantly 20-29 year-old women. Most victims were stung on the foot and 
received medical care within 1-3 h after being stung. The cases were mostly classified as mild 
and progressed to cure. Scorpion stings in Rio Grande do Norte State are an environmental 
public health problem that needs to be monitored and controlled throughout the year.
KEYWORDS: Arachnids. Envenomation. Public health. 
INTRODUCTION
Scorpion stings are a public health problem in many tropical and subtropical 
countries, due to its high incidence and the ability of some species to induce severe 
clinical symptoms, fatal at times1,2. Several species may induce envenomation, 
including Centruroides genus in North and Central America, Colombia; Tityus in 
South America; Androctonus and Buthus in North Africa; Buthotus and Leiurus in 
the Middle East and Mesobuthus tamulus in India1. The Brazilian scorpion fauna is 
large, consisting of about 131 species, 23 genera and 4 families3. In Brazil, scorpion 
species of the genus Tityus have been responsible for envenomation of medical 
importance: T. serrulatus and T. bahiensis in the Southeast, T. obscurus, silvestris and 
metuendus in North and T. stigmurus and pusillus in Northeast. T. serrulatus may be 
the main responsible for severe cases, with high lethality, especially in children4-8. 
The toxicity of the scorpion venom varies between different species and between a 
same species from different regions3,5,9. Scorpion venoms contain proteins and peptides 
that block and/or modulate different types of ion channels (e.g. sodium, potassium, 
chlorine and calcium), mainly in the autonomic nervous system. At the nerve terminals 
of such a system, the scorpion venom induces the release of acetylcholine and/or 
catecholamines (adrenaline and/or noradrenaline), leading to clinical symptoms5. 
Scorpion stings may lead to immediate local pain only, but they may also be followed 
by other local symptoms, such as swelling, hyperemia, paresthesia, and piloerection. 
The development of systemic symptoms (gastrointestinal, respiratory, cardiovascular 
and/or neurological disorders) indicate an increase in the severity of envenomation2. 
The severity of the cases depends on the scorpion and/or the victim. Factors related 
to the scorpions include the species and size of the animal, the content of the venom 
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glands, the status of the venom ducts of the telson, the number 
of stings, and the amount of venom inoculated. The victim 
factors are age, part of the body stung, body mass, health 
status, sensitivity to venom, time elapsed between sting and 
treatment, and the maintenance of the vital functions5,10. 
The treatment of scorpion envenomation aims to decrease 
the clinical symptoms by using analgesics and antivenom. 
The effectiveness of the treatment may be related to the time 
elapsed between the incident and the medical care, mainly 
by the use of the antivenom2. 
Globally, the epidemiology of the scorpion envenomation 
is poorly known due to underreporting of the cases and 
insufficiency of studies devoted to the scorpionism. Two 
factors may explain the information deficiency; the generally 
reduced severity of scorpion envenomation in adults, and the 
organization of health services, which do not require very 
precise information1. There are considerable geographical 
variations, at the level of both the incidence and severity. 
However, at least 1,200,000 cases of envenomation and 
3,250 deaths by scorpion stings may occur in the world 
annually1. In Brazil, the Ministry of Health implemented the 
National Program for Snakebites Control in 1986, extended 
to other poisonous animals in 1988. This program made the 
records by health providers of epidemiological and clinical 
data of the scorpion sting cases mandatory8. Since then, 
the number of cases reported in Brazil has significantly 
increased in all regions of country. The number of scorpion 
sting cases increased from 12,552 in 2000 to 74,598 in 
201511. The number of deaths also increased from 13 to 119 
during this period. The Brazilian Northeast has been having 
the highest incidence of cases and of deaths followed by 
the Southeast, Central-West, North, and South11. Despite its 
medical importance, the epidemiological profile of scorpion 
stings in the Northeastern Brazil has not been conclusively 
determined. Moreover, social and environmental changes 
occurring in this region during recent decades demand 
new research on this topic. To address this shortcoming, 
the current study analyzed epidemiological data regarding 
scorpion stings between 2007 and 2014 in the Rio Grande 
do Norte State, Northeastern Brazil.
MATERIALS AND METHODS
Study area
The Rio Grande do Norte State, whose capital is Natal, is 
a federal unit that integrates the Northeast region of Brazil. 
It is composed of 167 municipalities, covering an area of 
52,811,126 km2. These municipalities are distributed in four 
regions: Oeste Potiguar, Central Potiguar, Agreste Potiguar 
and Leste Potiguar. According to the Instituto Brasileiro de 
Geografia e Estatística (IBGE), the total resident population 
of the State is 3,168,027 inhabitants, with 2,464,991 living in 
urban areas and 703,036 in rural areas. The population density 
is of 60 inhabitants/km2. Regarding gender, its population 
consists about 1,548,887 men and 1,619,140 women12. In 
Rio Grande do Norte, there are two climate types: tropical 
and semiarid. The first takes place on the East Coast, with 
more abundant rainfall, while the latter dominates almost all 
areas of the State, including the North Coast. In the region of 
semiarid climate, rainfall is scarce and irregular. The majority 
of the Rio Grande do Norte territory (98%) is located within 
the “Drought Polygon”, an area that is affected annually by 
prolonged periods of drought. Almost the entire region has 
a low rainfall rate, high average temperatures, acute water 
deficits, generally thin and often salty soils, and caatinga 
vegetation. The average annual temperature in the State is 
26 °C, with a maximum of 31 ºC and minimum of 21°C. The 
rainy season occurs between the months of April to July and 
rainfall is below 600 mm annually13. 
Data collection
Scorpion sting cases are mandatorily recorded by the 
National System for Notifiable Diseases (SINAN) based on 
medical records used in the investigation and follow-up of 
injury cases by poisonous animals. The SINAN is a national 
electronic surveillance system that contains a variety of 
diseases in an integrated database that also includes scorpion 
sting cases14. All scorpion envenomation cases in the Rio 
Grande do Norte State recorded to SINAN from 2007 to 
2014 were included in the current study. Demographic and 
population data from the Brazilian Institute of Geography 
and Statistics were used to calculate the incidence rates for 
scorpion stings.
Spatial distribution 
The map was prepared with the software QGIS 2.8 
using estimates of the average incidence by municipality. 
The incidence rate was calculated as the ratio of cases by 
the population of each municipality estimated for every 
100,000 inhabitants. Spatial interpolation of the incidence 
of cases was mapped using data from 167 municipalities 
was performed by the Inverse Distance Weight method. 
Statistical analysis
Statistical analyses were performed using the Chi-square 
(Likelihood Ratio Chi-Square) test and Correspondence 
Analysis (ANACOR), Mann-Whitney and Kruskal-Wallis 
and Odds Ratio tests. The level of significance was P<0.05. 
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All statistical analyses were performed using the software 
SPSS® version 22.0 (Statistical Package for Social Sciences) 
for Windows. 
Ethical approval 
This study was approved by the Ethics Research 
Committee of the Federal University of Campina Grande 
(Protocol Nº 1.331.330/2015) and followed the guidelines 
established by the Declaration of Helsinki.
RESULTS
Spatial distribution
Incidence rates were unevenly distributed across the 
Rio Grande do Norte State, although there were scorpion 
sting cases reported in the 150 municipalities. Mapping 
showed a large area with high incidence rate in Eastern 
region of the State, in the vicinity of the capital (Natal), 
near the coast. In this region, the incidence rate was higher 
than 50 cases/100,000 inhabitants/year. The municipality 
of São José do Campestre, located in the South region 
of the State, has also exhibited a high incidence rate, of 
50 cases/100,000 inhabitants/year. The incidence rate by 
municipality is presented in Figure 1. 
Study population
A total of 20,555 scorpion sting cases were recorded 
by the Health Department of Rio Grande do Norte from 
January/2007 to December/2014. There was a gradual 
increase in the number of cases during the investigated 
period: from 1,280 in 2007 to 3,803 cases in 2014 
Figure 1 - Spatial distribution of the scorpion stings cases in the Rio Grande do Norte State, from 2007 to 2014. *Annual incidence: 
for every 100,000 inhabitants.
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(Figure 2A). The average incidence rates per 100,000 
inhabitants were 41.50; 46.32; 70.69; 75.13; 91.16; 96.37; 
101.01 and 111.57 cases from 2007 to 2014, respectively. 
Figure 2B shows that the scorpion sting cases were 
distributed in all months of the years studied, with higher 
frequencies in September (n=1,858; 9.04%), March 
(n=1,841; 8.96%) and May (n=1,825; 8.88%). No significant 
differences were observed among the months. Table 1 shows 
that the frequency of cases involving women (n=12,069; 
61.19%) was higher than in men (n=7,423; 38.08%) 
(p<0.01). Regarding the age range of the victims, the largest 
number of cases was reported by individuals between 20 
and 29 years old (n=3,983; 19.38%), followed by the age 
range between 30 and 39 years (n=3,307; 16.09%) (p<0.05). 
The frequency of cases was higher in urban (n=18,571; 
90.35%) than in rural areas (n=1,175; 5.72%) (p<0.01). The 
body parts mostly stung were the foot (n=5,463; 26.58%), 
finger (n=5,087; 24.75%), toe (n=2,794; 13.59%) and hand 
(n= 2,411; 11.73%). There was significant difference when 
compared with other body parts (p<0.01). The most frequent 
time interval elapsed between sting and medical assistance 
was from 0 to 1 hour (n=7,894; 38.41%), followed by 
1 to 3 hours (n=5,682; 27.64%). There was significant 
difference between time intervals, as well as between 
other intervals (p<0.01). Table 2 shows that the majority 
of cases were classified as mild (n=19,762; 96.15%), while 
few cases were classified as moderate (n=260; 1.26%) or 
severe (n=18; 0.09%). There was predominance of cases 
progressing to healing (n=19,332; 94.05%), 16 deaths 
were recorded and the average lethality rate was of 0.06%. 
Antivenom was used in 139 patients and the mean number 
of ampoules used was 2.6 per case. Table 3 shows that 
the most frequent local symptoms were pain (n=18,720; 
96.04%), swelling (n=5,982; 30.69%), hyperemia (n=4,111; 
21.09%), paresthesia (n=1,855; 9.52%), punctiform lesion 
(n=476; 2.44%) and erythema (n=266; 1.36%), whereas the 
most frequent systemic clinical symptoms were headache 
(n=376; 28.55%), sweating (n=233; 17.69%), fever (n=157; 
11.92%), shivering (n=111; 8.43%), dizziness (n=107; 
8.12%), vagal (n=98; 7.44%), chills (n=85; 6.45%), cramps 
(n=57; 4.33%), nervousness (n=50; 3.80%) and vomiting 
(n=47; 3.57%). Other local and systemic symptoms were 
also reported (Table 3).
DISCUSSION
A total of 20,555 scorpion sting cases were recorded in 
the Rio Grande do Norte State from 2007 to 2014. The cases 
increased from 1,280 in 2007 to 3,803 in 2014 (p <0.05) 
(Figure 2A). The incidence of cases also increased, from 
41.50 in 2007 to 111.57 cases in 2014, with an average 
annual incidence of 79.22 cases/100,000 inhabitants. 
According to data from the Ministry of Health of Brazil, 
the Northeast and Southeast regions are those most affected 
by the injury, respectively. In the Northeast, the State of 
Alagoas exhibits the highest incidence rate, followed by 
Rio Grande do Norte11,15. Other epidemiological studies 
carried out in Northeastern Brazilian States also show an 
expressive increase in cases16-18. The significant incidence of 
envenomation by scorpions suggests that the Rio Grande do 
Norte State may be considered an endemic area. The cases 
occurred in all months of the years investigated, with little 
variation among months (Figure 2B). This uniform monthly 
distribution of the cases may be related to the stable climate 
conditions of the studied region, which is characterized by 
high temperatures in all months of the year and a low rainfall 
index18. Stable climate conditions favor the activity and 
reproduction of scorpions, which can contribute to increase 
the number of cases in Northeastern Brazil19. On the other 
hand, in the South and Southeast of Brazil, the incidence of 
stings seems to be related to seasonal factors. The highest 
frequency of cases occurs between the months of September 
and January, which are commonly the hottest and wettest20. 
The distribution of cases in 150 counties indicates 
that scorpions are widely dispersed in the State. These 
municipalities make up the metropolitan region of Natal, 
suggesting that this region may be a high-risk area for 
scorpion poisoning16,21. The high incidence of cases in 
Natal and neighboring municipalities may be explained 
Figure 2 - Distribution by year and month of scorpion sting 
cases in the Rio Grande do Norte State, from 2007 to 2014.
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Table 1 - Epidemiological characteristics of scorpion sting cases in the Rio Grande do Norte State, from 2007 to 2014
Variables
Gender
Total (%)
(20,554;100)
Female (%)
(12,668; 62)
Male (%)
 (7,886; 38)
Victim’s age (years)
0├ 9 years 1,051 (5.11) 1,147 (5.58) 2,199 (10.70)
10├ 19 years 1,661 (8.08) 1,218 (5.93) 2,879 (14.01)
20├ 29 years 2,300 (11.19) 1,683 (8.19) 3,983 (19.38)
30├ 39 years 2,005 (9.75) 1,302 (6.33) 3,307 (16.09)
40├ 49 years 2,152 (10.47) 1,044 (5.08) 3,196 (15.55)
50├ 59 years 1,634 (7.94) 751 (3.65) 2,385 (11.60)
60├ 69 years 1,060 (5.16) 446 (2.17) 1,506 (7.33)
70├ 79 years 571 (2.78) 231 (1.12) 802 (3.90)
> 80 years 235 (1.14) 63 (0.31) 298 (1.45)
Geographical location of the case    
Urban 11,626 (56.56) 6,945 (33.79) 18,571 (90.35)
Rural 584 (2.84) 591 (2.88) 1,175 (5.72)
Periurban 62 (0.30) 31 (0.15) 93 (0.45)
Unknown 397 (1.93) 318 (1.55) 715 (3.48)
Part of the body stung    
Head 172 (0.84) 112 (0.54) 284 (1.38)
Arm 326 (1.59) 220 (1.07) 546 (2.66)
Forearm 245 (1.19) 153 (0.74) 398 (1.94)
Hand 1,468 (7.14) 943 (4.59) 2,411 (11.73)
Finger 3,164 (15.39) 1,923 (9.36) 5,087 (24.75)
Torso 452 (2.20) 305 (1.48) 757 (3.68)
Thigh 475 (2.31) 281 (1.37) 756 (3.68)
Leg 392 (1.91) 251 (1.22) 643 (3.13)
Foot 3,365 (16.37) 2,098 (10.21) 5,463 (26.58)
Toe 1,718 (8.36) 1,076 (5.23) 2,794 (13.59)
Unknown 892 (4.34) 523 (2.54) 1,415 (6.88)
Time elapsed until care (hours)    
0 - 1h 4,831 (23.50) 3,063 (14.90) 7,894 (38.41)
1 - 3h 3,515 (17.10) 2,167 (10.54) 5,682 (27.64)
3 - 6h 1,336 (6.50) 839 (4.08) 2,175 (10.58)
6 - 12h 773 (3.76) 434 (2.11) 1,207 (5.87)
12 - 24h 580 (2.82) 298 (1.45) 878 (4.27)
>24h 302 (1.47) 170 (0.83) 472 (2.30)
Unknown 1,332 (6.48) 914 (4.45) 2,246 (10.93)
by the physiognomic and socioeconomic characteristics of 
the large urban regions of Brazil22,23. Several authors have 
described the increase of scorpions in large Northeastern 
urban areas16,17,24. In a study carried out in Natal, it 
was reported that the most affected neighborhoods by 
scorpion sting are those with higher population density 
and disordered growth. In these districts, basic sanitation 
is deficient and there is accumulation of garbage and waste 
of construction materials25. The difference between female 
(62%) and male (38%) cases shows that women are more 
exposed to the risk of envenomation than men. However, the 
risk of death was 1.39 times higher (0.868-2.238; p> 0.05) 
in men. The more regularly search for medical assistance 
by women may be related to the lower risk of death in cases 
of scorpion envenomation26. The highest frequency of cases 
involving the female gender was also reported in other 
States in the Northeast of Brazil16,17,27. In the Southeastern 
and Northern regions of Brazil, the male gender has been 
affected more frequently and the incidence is related to the 
professional activity performed by the individual28,29. The 
cases are more frequent among men working in sawmills, 
wood warehouses, construction sites, ceramics, quarries, 
among others30. On the other hand, the greater number of 
envenomation in women in the Northeast may be related 
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Table 2 - Distribution of scorpion sting cases in Rio Grande do Norte State, from 2007 to 2014, according to the severity and 
progression of the case
Variables
Gender
Total (%)
(20,554; 100)
Female (%)
(12,668; 62)
Male (%)
 (7,886; 38)
Severity    
Mild 12,204 (59.38) 7,558 (36.77) 19,762 (96.15)
Moderate 155 (0.75) 105 (0.51) 260 (1.26)
Severe 9 (0.04) 9 (0.04) 18 (0.09)
Unknown 301 (1.46) 213 (1.04) 514 (2.50)
Progression    
Cure 11,973 (58.25) 7,359 (35.80) 19,332 (94.05)
Death 7 (0.03) 9 (0.04) 16 (0.08)
Unknown 689 (3.35) 517 (2.52) 1,207 (5.87)
Table 3 - Distribution of scorpion sting cases in Rio Grande do Norte, from 2007 to 2014, according to the local and systemic 
manifestations
Variables Gender  Total (%)Female (%) Male (%)
Local manifestations (12,069; 61.19)  (7,423; 38.08) (19,492; 100)
Pain 11,653 (60.0) 7,067 (36.26) 18,720 (96.04)
Swelling 3,814 (19.57) 2,168 (11.12) 5,982 (30.69)
Hyperemia 2,685 (13.77) 1,426 (7.32) 4,111 (21.09)
Paresthesia 1,158 (5.94) 697 (3.58) 1,855 (9.52)
Punctiform lesion 285 (1.46) 191 (0.98) 476 (2.44)
Erythema 157 (0.81) 109 (0.56) 266 (1.36)
Ecchymosis 86 (0.44) 50 (0.26) 136 (0.70)
Necrosis 10 (0.05) 7 (0.04) 17 (0.09)
Systemic manifestations 904 (68.64) 413 (31.36) 1,317 (100)
Headache 277 (21.03) 99 (7.52) 376 (28.55)
Sweating 162 (12.30) 71 (5.39) 233 (17.69)
Fever 100 (7.59) 57 (4.33) 157 (11.92)
Shivering 75 (5.69) 36 (2.73) 111 (8.43)
Dizziness 74 (5.62) 33 (2.51) 107 (8.12)
Vagal 62 (4.71) 36 (2.73) 98 (7.44)
Chills 54 (4.10) 31 (2.35) 85 (6.45)
Cramps 36 (2.73) 21 (1.59) 57 (4.33)
Nervousness 36 (2.73) 14 (1.06) 50 (3.80)
Vomiting 36 (2.73) 11 (0.84) 47 (3.57)
Neurological 20 (1.52) 11 (0.84) 31 (2.35)
Hyperthermia 14 (1.06) 9 (0.68) 23 (1.75)
Tachycardia 17 (1.29) 5 (0.38) 22 (1.67)
Dyspnea 8 (0.61) 4 (0.30) 12 (0.91)
Myolytic 5 (0.38) 3 (0.23) 8 (0.61)
Renal 2 (0.15) 5 (0.38) 7 (0.53)
Somnolence 5 (0.38) 2 (0.15) 7 (0.53)
Locomotion difficulty 5 (0.38) 1 (0.08) 6 (0.46)
Ocular congestion 3 (0.23) 2 (0.15) 5 (0.38)
Cyanosis 3 (0.23) 2 (0.08) 4 (0.30)
Hypothermia 2 (0.15) 1 (0.08) 3 (0.23)
Bradycardia 3 (0.15) 0 2 (0.15)
Hypotension 0 1 (0.08) 1 (0.08)
Respiratory insufficiency 2 (0.08) 0 1 (0.08)
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to a greater exposure to scorpions in home environments, 
especially when performing domestic work activities. The 
majority of cases involved individuals aged between 20 and 
49 years, indicating that the economically active population 
is the most affected by the stings. However, the risk of 
death is 4.23 times higher in individuals aged 0 and 9 years 
(p < 0.05) and 3.1 times higher in individuals aged 10 to 19 
years (p < 0.05) when compared to other age groups. It was 
also observed that cases involving individuals older than 
50 years are strongly associated with the development of 
moderate clinical symptoms (χ2 = 13,256; p > 0.05). Our 
results are similar to those reported by Alves et al.22 in 
Ceará, Guerra et al.20 in Minas Gerais and Albuquerque et 
al.4 in Pernambuco. The highest risk in children and young 
people is possibly due to the highest amount of venom in 
the blood according to body surface, the species and the 
size of the scorpion, the amount of venom inoculated, the 
anatomical part of the body, the sensitivity of the victim 
to the venom, the immune system in formation and the 
greater permeability of the blood-brain barrier31-33. The 
highest toxicity in the elderly may be due to the decrease 
in the biotransformation intensity, in addition to its low 
renal excretion capacity, as well as the reduction of 
immunological activity33,34. 
The disordered urban growth and high ecological 
plasticity of some scorpion species has altered the 
epidemiological profile of the cases in Brazil15. The 
Northeast and Southeast regions are the most populous 
in the country, with about 70% of the population and 
degree of urbanization of 65% and 90%, respectively14. 
Such socio-demographic characteristics associated with 
the scorpion adapted to the anthropic environment and the 
improvement in the notification system of the cases can 
explain the high incidence rates found in the urban area of 
these regions35. In our study, the majority of cases occurred 
in the urban area; however, the risk of death in the rural 
area was 6.27 times higher when compared to the other 
areas of occurrence (2,099-11,289; p <0,05), confirming 
the results reported by Guerra et al.20, Reckzigel and 
Pinto Júnior15, and Queiroz et al.29. The greater risk of 
death in rural areas may be related to the difficulty of the 
population in accessing health care centers15 and the lack 
of antivenom in hospitals and health services in smaller 
and municipalities distant from large urban centers36. 
In this sense, it would be important to decentralize the 
distribution of antivenom in order to facilitate the access 
and improve the patient’s treatment37. 
In our study, 60% of the cases received medical care 
up to 3 hours after the sting. In addition, from the 139 
cases that performed the antivenom therapy, 64.75% 
received medical care up to 3 hours after the sting. These 
results indicate that the population is enlightened about 
the importance of seeking prompt medical care in case of 
scorpion sting. In addition, the manifestation of immediate 
acute pain at the site of the sting is an essential factor for 
the rapid search of medical care38. The rapid search for 
medical care may also be related to the greater occurrence 
of cases close to the medical service which is a determining 
factor in the ease of access to it23. A strong association 
was observed among cases attended up to 3 hours after 
the sting with mild severity, indicating that early medical 
care may be an important factor for the patient’s clinical 
evolution (χ2 = 86.797; p <0.05). In fact, patients who 
took 3 to 6 hours to receive medical care had a 1.67-fold 
higher risk of progression to a serious clinical condition; 
6 to 12  hours had a 1.97-fold higher risk, and patients 
seen after 24 hours had a risk 2.51 times higher risk. These 
results show that the delay in medical care increases the 
risk of death, possibly due to the greater binding of the 
venom to the action sites20. Stings usually occur at a time 
when the victim performs activities such as putting on their 
shoes, wearing clothes, handling construction materials 
without gloves, and so on. This may explain the greater 
frequency of envenomation affecting the extremities of the 
victim’s body. In the present study, the body areas most 
affected by the stings were the foot and the hand, totaling 
76.65% of the cases, confirming the results reported 
by other authors19,28,39. However, the sting in the torso 
area has a risk of death 6.56 times higher than the other 
anatomical regions (1,848-23,300; p <0.05), showing that 
the anatomical region of the body affected by the sting may 
be an important factor for the severity and progression of 
the case. In fact, the closer to the vital organs, the greater 
the severity of the envenoming40. The transport velocity 
of the toxins depends on their physicochemical properties, 
on the constant rate of distribution and blood flow41. Tityus 
stigmurus has been referred to as the most involved species 
in envenomation in the Northeastern States of Brazil9,42. 
Some local symptoms are characteristic of T. stigmurus 
envenoming, although the local clinical picture may 
show similarities with other species (T. serrulatus and T. 
bahiensis)43. Local and systemic symptoms of injury by 
scorpion are similar regardless of the zoological differences 
among these arachnids43. In our study, local symptoms 
were reported in 94.82% of the cases, which have also 
been reported in studies in the North39, Northeast19,26 
and other regions of Brazil6,43. Systemic symptoms 
were observed in 6.0% of the cases. The main systemic 
symptoms were: gastrointestinal, respiratory, neurological 
and cardiovascular. These systemic symptoms were also 
reported in studies conducted in the Northeastern4,16,19 and 
Southeastern Brazil38. The mild severity and progression to 
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cure in the majority of cases reported in the present study 
are in agreement with the data of the Ministry of Health and 
other authors18,22,44. Our results show that the incidence of 
cases in Rio Grande do Norte State is high, but the number 
of deaths is low. The average lethality found was 0.06%, 
which can be considered low when compared to data from 
the North, Southeast and Central-West region of Brazil15. 
However, this lethality is similar to the one found in Ceará 
(0.07%)16 and in Sergipe (0.06%)17 States. In our study, it 
was observed that the majority of the cases were attended 
up to 3 hours after the sting. In addition, 64.75% of the 
cases, in which the antivenom therapy was performed, were 
treated within the first 3 hours after the sting. Despite the 
high number of cases, rapid therapeutic interventions and 
treatment efficiency appear to have contributed to the low 
lethality.
CONCLUSIONS
The high incidence of scorpion sting cases suggests 
that the Rio Grande do Norte State may be considered an 
endemic area. The occurrence of cases in 150 municipalities 
indicates the wide dispersion of scorpions in the State. Most 
cases occurred in urban areas throughout the year, with 
little variation between months. Cases were more frequent 
in young women, and the extremities of the limbs (foot 
and hand) are the body parts most affected by the stings. 
Medical care has been performed at the appropriate time. 
Local symptoms are more frequent than systemic symptoms 
and cases predominantly exhibit mild severity and progress 
to cure. The high incidence of cases in Rio Grande do Norte 
State suggests that the scorpion sting may be considered a 
public health problem that must be monitored and controlled 
throughout the year. Future studies on the species and 
community structure of those scorpions existing in the 
Northeast region are necessary to better understand the 
species involved in the scorpion envenomation.
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